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designed to determine the few vital respiratory indices of petrol pump workers.
MEthods
After obtaining approval from the Nepal Health Research Council and informed consent from the participants, the present study was carried out during the morning hours between 7 and 8 am in Kathmandu, Nepal, in the month of August-November 2017.
Forty nonsmoker petrol pump male workers, who worked for more than 5 years of the age group of 20-50 years, were requested to participate for the study and age-matched forty nonsmoker males from the same locality but from other occupational background served as a control group. Participants with a history of major cardiopulmonary diseases, diabetes mellitus, abdominal and chest surgery, and body mass index (BMI ≥30) and those unwilling to give consent for participation were excluded from the study. Furthermore, participants with chest wall deformities, neuromuscular disease, obesity and any history of smoking, addiction of tobacco, and alcohol intake were excluded from the study. After the participants answered the open-angle questionnaire, the basic anthropometric measurements such as age, height, weight, and BMI were recorded. Then, participants were familiarized with spiro-excel (PC bases) spirometer. They were asked to perform maneuver, a forced expiratory following full inspiration, until they could duplicate the maneuvers successfully on three consecutive attempts. Parameters such as forced vital capacity (FVC), forced expiratory volume in the 1 st s (FEV 1 ), FEV 1 /FVC (%), peak expiratory flow rate (PEFR), and forced expiratory flow at 25%-75% (FEF 25%-75% ) were recorded, and the best values of three attempts were considered for data analysis using SPSS 16.0 version (SPSS Inc., Chicago, US). Prior to performing the maneuver, they were requested to take rest for 5 min comfortably in a chair.
rEsults Table 1 , using t-test (P < 0.05), depicts no statistical difference in mean values of age, height, weight, and BMI in between petrol pump workers and control group. The mean ± standard deviation (SD) values of age, height, weight, and BMI in petrol pump workers versus control were 30.23 ± 2.13 versus 30.1 ± 1.94 years, 1.58 ± 0.02 versus 1.56 ± 0.05 m, 63.8 ± 4.61 versus 60.0 ± 4.86 kg, and 21.60 ± 1.95 versus 21.59 ± 2.31 kg/m 2 , respectively. The mean exposed years of automobile exhaust/gasoline of petrol pump workers were 7.34 ± 2.23. Table 2 , using t-test (P < 0.05), shows that all the studied parameters of pulmonary function tests were significantly decreased in the petrol pump workers than in the control group. The mean ± SD values of FVC, FEV 1 , FEV 1 /FVC (%), FEF 25%-75% , and PEFR for petrol pump workers versus control groups were 3.44 ± 0.23 versus 3.94 ± 0.25 L, 2.64 ± 0.20 versus 3.24 ± 0.29 L, 77.11% ± 0.08% versus 82.61% ± 0.09%, 4.36 ± 0.37 versus 5.58 ± 0.36 L/s, and 6.35 ± 0.27 versus 7.62 ± 0.45 L/s, respectively.
discussion
Comparison of vital respiratory indices such as FVC, FEV 1 , FEV 1 /FVC, FEF 25%-75% , and PEFR were done in the present study in between petrol pump workers and control group, who have no statistical difference in mean values of age, height, weight, and BMI.
In this study, the mean FVC value in petrol pump workers (3.44 L) was significantly decreased in comparison to control group (3.94 L). Batta and Dhir also depicted a significant decrease in FVC in petrol pump workers in comparison to age-and sex-matched healthy controls. [9] Dube et al. found statistically significant lower values of FEV 1 in petrol pump workers than control group, [10] which also bolster this study -the mean FEV 1 value in petrol pump workers and control group was, respectively, 2.64 L and 3.24 L. Similarly, Begum and Rathna also showed a statistically significant decrease in FVC, and FEV 1 in petrol pump workers when compared to their control counterpartners. [11] Meo et al. depicted that there was a significant decrease in FEV 1 /FVC (%) in petrol refinery workers in comparison to age-and sex-matched healthy controls, [12] whereas Sharma and Agarwal reported a nonsignificant decrease in FEV 1 /FVC (%) in petrol pump workers in comparison to age-and sex-matched healthy controls. [13] However, this study showed a significant decrease in FEV 1 /FVC (%) in petrol pump workers (77.11%) than the control group (82.61%).
Chakraborty et al. [14] found a significantly lower mean value of FEF 25%-75% in petrol pump worker as compared to control group, which is in consonance with the present study -the value is 4.36 L/s for petrol pump workers and 5.58 L/s for the control group. In petrol pump workers and healthy controls, Singhal et al. found a PEFR value of 5.41 and 7.25 L/s, respectively, and the difference was statistically significant. [15] A decrease in PEFR was also noted in this study, having mean value of 6.35 L/s for petrol pump workers and 7.62 L/s for the control group.
The significant decrease in the vital respiratory indices in petrol pump workers in comparison to control groups could be attributed to established facts that gaseous pollutants alter the properties and concentration of surfactant leading to early closure of small airways. [4, 5] In addition, chronic inflammation of respiratory tract and lung parenchyma developed due to prolonged exposure to petroleum products. [5] Furthermore, it is also reported that exposure to high ambient concentrations of gasoline vapors can cause welldefined and marked systemic pulmonary inflammatory response. [16, 17] The significant decrease in FVC, FEV 1 , FEV 1 /FVC (%), FEF 25%-75% , and PEFR in the present study revealed that long-term exposure to gasoline fumes/products leads to inflicted changes in lungs functions and could result to obstructive lung disease. In obstructive lung disease, the above all recorded parameters are decreased. [18] conclusion Overall, the study depicted that long-term exposure to gasoline fumes/products leads to significant decrease in FVC, FEV1, FEV 1 /FVC (%), FEF 25%-75% , and PEFR in petrol pump workers as compared to their control counterpartners, and in near future, they will vehemently suffer from obstructive lung disease, if they don't take proper precaution in the work sites and follow medical check-ups regularly.
Limitations and recommendations
The sample size was small and only represents petrol pump workers from Kathmandu; hence, a similar type of study is suggested to carry out in other cities of Nepal. Furthermore, it is also recommended to record the level of the ambient air quality data near the petrol pump, which is lacking in this study. Petrol pump workers must be cognizant to minimize the health-related issues arise from working places and are advised to wear safety oronasal masks and follow periodic medical checkup.
